Analysis of cytotoxicity of melittin on adherent culture of human endothelial cells reveals advantage of fluorescence microscopy over flow cytometry and haemocytometer assay.
Melittin, from the honeybee venom, is a membrane active protein, whose cytotoxicity to human endothelial cells has not been described yet. In this work, we studied its time-dependent cytotoxicity on human umbilical vein endothelial cells (HUVECs). Since HUVECs grow in culture as adherent cells, suspension of cells is required before measuring cytotoxicity with a haemocytometer or flow cytometry. Therefore, we also tried to discover whether the result of cytotoxicity tests of melittin is influenced by the preparation of the cell suspension. For this purpose, we compared the results of haemocytometer-based trypan blue assay and flow cytometry using 7-aminoactinomycin D (7-AAD) with results of fluorescence microscopy using 7-AAD and 4', 6-diamidino-2-phenylindole (DAPI). Melittin over 60 min exposure evoked a rapid decline in the survival of HUVEC. After 60 min exposure to melittin, the phase contrast microscopy demonstrated massive necrosis in the remaining attached cells. Fluorescence microscopy detected both viable and non-viable cells in adequate proportions at all exposure times, whereas haemocytometer-based assay and flow cytometry highly underestimated the percentage of non-viable cells or even failed to detect any dead cells. Our data clearly indicate that the induction of large-scale damage to adherent endothelial cells by melittin results in a loss of the majority of necrotic cells during sample preparation for flow cytometry or a haemocytometer-based assay. In the case of adherent cell culture, therefore, fluorescence microscopy was shown to be a more appropriate method for quantitative analysis of cell death caused by a fast-acting cytolytic toxin such as melittin.